We present a case of 100% pneumothorax in a 41-yr- The higher mortality and protracted hospital stay from laparotomy, and the recent improvement in instrumentation, have increased the popularity of laparoscopy, i Laparoscopy has been extended to include appendicectomy, inguinal hernia repair, laparoscopic nephrectomy, splenectomy, hemicolectomy, and in our case Nissen fundoplication. 2 The use of laparoscopy has eliminated the upper abdominal incision, and the impairment of pulmonary mechanics and ventilation. 3 Consequently, patients can be discharged from the hospital earlier. We report the complication of left pneumothorax which occurred during laparoscopy for Nissen fundoplication. The pneumothorax was caused probably by a rent in the diaphragm during the procedure permitting gas to enter the left chest.
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Case report
The patient was a 41-yroold, 97-kg man undergoing laparoscopic Nissen fundoplication for gastritis, gastroesophageal reflux, and a hiatal hernia. His physical examination and laboratory values were within normal limits. Medications included ranifidine 150 mg po twice daily.
Generalanaesthesia was induced with thiopentone 500 mg/v followed by succinylcholine 120 mg/v to facilitate tracheal intubation with an 8.0 millimeter cuffed tracheal tube. Anaesthesia was maintained with oxygen and nitrous oxide in a 1:3 ratio and 1.5% inspired isoflurane. The patient also received atracurium 50 mg/v for maintenance of neuromuscular blockade. Monitors included blood pressure, end-tidal carbon dioxide, ECG, oximetry, and nerve stimulator.
Abdominal insufflation was performed with carbon dioxide and the trocars were placed uneventfully. The patient was placed in a 30 ~ reverse Trendelenburg position to assist with surgical exposure. The peak inspiratory pressure was noted to have increased from 25 to 36 cm water after abdominal insufflation. Twenty minutes after surgery started it was noted through auscultation that the patient was wheezing. At this time, his peak airway pressure was 42 cm water. The arterial oxygen saturation decreased from 97 to 91% and an obstructive waveform pattern (capnogram similar to patients with chronic obstructive pulmonary disease) was noted on the end tidal carbon dioxide monitor. The patient was noted to have decreased breath sounds on the left lung field. The endotracheal tube was withdrawn 1.5 cm which produced equal breath sounds in both lung fields, but wheezing persisted. Several puffs of nebulized albuterol was administered which resulted in cessation of the wheezing. The peak airway pressure decreased to 40 cm water, the arterial oxygen saturation increased to 95%, but the obstructive pattern persisted on the end tidal monitor.
The remainder of the operation was uneventful, except for a gradual decline in the arterial oxygen saturation to 92%. The trocars were removed and the abdomen was deflated. The neuromuscular block was reversed with neostigmine 5 mg and glycopyrrolate 1 mg iv, and the patient assumed spontaneous breathing. While breathing Fie2 of 0.3, the arterial oxygen saturation decreased to 88% but increased to 94% on FIe2 of 1.0. No wheezing was noted but there were no breath sounds on the left chest.
A chest roentgenogram confirmed the diagnosis of 100% left pneumothorax (Figure) . A left chest tube was placed with immediate improvement of the arterial oxygen saturation to 100%. The trachea was extubated and the patient was transported to the postanesthetic care unit. A repeat chest fdm revealed complete resolution of the pneumothorax. His postoperative course was uncomplicated. The chest tube was removed on the second postoperative day and the patient was discharged on the third postoperative day without any further problems.
Discussion
We present a case of right main stem intubation, pneumothorax, decreased saturation, wheezing, and increased peak inspiratory pressure during laparoscopic Nissen fundoplication. The patient was treated for the wheezing which subsided, and the tracheal tube was withdrawn. The arterial saturation decreased from 95% to 92%, and decreased breath sounds were noted in the left lung despite correct positioning of the tracheal tube. While in the operating room, a chest roentgenogram revealed a left pneumothorax, which was drained with a left chest tube. The saturation instantly increased, and the tracheal tube was removed.
Laparoscopy is used by general surgeons to operate on patients in order to avoid incisions in the upper ab- domen that can cause detrimental changes in cardiopulmonary function. The mortality rate of eight per 100,000 laparoscopies has been reported with complications from cardiac arrhythmias, pulmonary embolism, bowel trauma, haemorrhage, and acute hypotension from compression of the inferior vena cava. 4,5 Meyers et al. in a prospective study of 1518 patients reported a complication rate of 5.1%. 6 A large European series reported an average mortality rate of 0.05% with a range of 0.014 to 0.13%. 7 In a study of 100,000 cases Mintz reported the risk of laparoscopy to two events: first, the inevitable haemorrhage due to the insufflation needle, and second, the unforeseeable gas embolism, s Putensen-I-Iimmer et al. compared open taparotomy with laparoscopie choleeystectomy. The main findings of their study were that, in the early postoperative period, lung volumes, including the functional reserve capacity, decreased significantly less after laparoscopic than open cholecystectomy. Recovery of lung volumes, including functional reserve capacity, to preoperative values was much improved after laparoscopic than after open cholecystectomy. The decrease in PaO2 was greater in the open laparotomy than in the laparoscopic group. However, no differences between the two groups were noted for PaCe2 and pH. 3 The escape of gas into the thoracic cavity through a congenital defect in the diaphragm (patent pleuroperitoneal canal) or from a tear in the diaphragm may result in pneumothorax, j.4 In our case, no defect could be demonstrated upon observation of the left diaphragm with the laparoscope. The pneumothorax was caused by a tear in the diaphragm during the fundoplication causing gas to enter the left pleural space. In this patient, tension pneumothorax did not develop in the presence of continuous positive pressure because of the communication between the pleural and the peritoneal cavities. This is a hindsight hypothesis, and had this not occurred, then a tension pneumothorax resulting in cardiac arrest could have occurred.
The use of the laparoscope for repair of hiatus hernia is an additional application of this relatively new surgical procedure. The advantages of laparoscopy compared with open laparotomy are shorter hospital stay, more rapid return to normal activity, less pain associated with the small limited incision and less postoperative ileus. 2 However, the increasing popularity of this technique presents new challenges to anaesthetists and surgeons. As illustrated in this case, pneumothorax is always a concern, especially when the surgeon is working near the diaphragm. We recommend close monitoring of peak inspiratory pressures and the utilization of pulse oximetry to detect desaturation. The early recognition of this problem could avoid a disaster. The use of gasless laparoscopy with conventional surgical instruments in the presence of abdominal wall lift systems may expand the horizon of laparoscopy. 9 Hence, a pneumothorax may be obviated in the absence of carbon dioxide as a distending medium.
We present a case of intraoperative pneumothorax secondary to a tear in the diaphragm during laparoscopic Nissen fundoplication. We recommend the monitoring of arterial oxygen saturation, peak inspiratory pressures, and excursion of the chest in order for early diagnosis and prompt treatment.
